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DETAILS	FOR	TECHNOLOGY	1
Technology	Title
Biology-Based	Radiation	Risk	Assessment	Module
Technology	Description
This	technology	is	categorized	as	complex	electronics	software	for	ground	scientific	research	or
analysis
We	will	utilize	novel	3D	models	as	ground	testbeds	for	radiation	effects	in	humans.	We	will
compare	radiation	effects	on	normal	human	epithelial	cells	in	standard	2D	monolayer	culture	with
3D	organotypic	models	in	which	morphological	features,	differentiation	markers,	and	growth
characteristics	of	a	fully	differentiated	normal	human	tissue	are	more	accurately	represented.
Markers	of	genotoxic	damage	and	limited	histological	and	cell	kinetic	parameters	will	be	entered
into	a	multiscale	computational	software	CHASTE	(Cancer,	Heart	And	Soft-Tissue	Environment)	to
simulate	the	tissue	homeostasis	and	radiation	response.	Comparison	of	the	results	(population
kinetics	and	proliferation	indices)	with	the	experimental	results	will	provide	a	biological	validation	of
the	CHASTE	model;	we	will	formulate	quantitative	correlations	between	tissue	specific	parameters
and	the	outcome	of	genotoxic	effects.
Capabilities	Provided
The	prototype	module	will	provide	a	biologically	validated	radiation	risk	assessment	tool	that	can
be	used	in	conjunction	with	the	epidiomiology-based	NASA	Space	Cancer	Risk	(NSCR)	Model.
This	will	help	to	reduce	uncertainties	within	the	NSCR.
Potential	Applications
A	potential	application	for	this	technology	includes	being	used	operationally,	with	the	NASA	Space
Cancer	Risk	Model,	to	predict	"Safe	Days"	for	astronauts.	Another	application	includes	being	used
a	tool	for	ground-based	scientific	research	on	radiation	risks.
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